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What is claimed is 



10 



method comprising the 
carrying out 



1. A method >f treating a surface of a semiconductor substrate, 

said surface of said ser liconductor substrate including at least any one of a 
copper region, a copper based region and a copper alloy region, said 

steps of : 

In anti-corrosion treatment by exposing said surface 
iubstrate to a solution containing an anti-corrosive 

agent ; and 

forming a cc pper-diffusion stopper insulating film over said 
surface of said semiconductor substrate. 



15 



2. The i&ethod as claimed in claim 1, wherein said surface of said 

semiconductor substrate includes at least one of a copper interconnection, a 
copper based interconnection and a copper alloy interconnection which are 
formed in a damascene method. 



20 



3. The methpd as claimed in claim 1, wherein said anti-corrosion 

I 

treatment is carried out in a cleaning process after a chemical mechanical 
polishing process is|carried out to said surface of said semiconductor 
substrate. 



The method as claimed in claim 1, wherein said anti-corrosion 



oik sub§€ 



treatment is carried od^su^e^uent to a cleaning process for removing 
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metal cor^^^inations from said surface of said substrate with a cleaning 
solution. 



5. Thgf m^tnpd as claimed in claim 4, wherein said cleaning 

5 solution compiles a cmrboxylic acid based cleaning solution. 



10 



6. TheVmethod as claimed in claim 1, wherein said anti-corrosion 

treatment^xar^aed out at the same time as a cleaning process for removing 
metal co^tamj^a^lons from said surface of said substrate with use of a 
cleaning solution wftdch is added with said anti-corrosive agent. 



7. The method as claimed in claim 6, wherein said cleaning solution 

comprises a carapxylic acid based cleaning solution. 

15 8. The method as claimed in claim 6, wherein said anti-corrosive 

agent comprises a\ least one of hetero-cyclic compounds and derivatives 
thereof. 



9. The method as claimed in claim 8, wherein said anti-corrosive 

20 agent comprises at least one selected from the groups consisting of 
four-membered hetero-cyclic compounds having two nitrogen atoms, 
five-membered heterocyclic compounds having three nitrogen atoms, 
six-membered hetero-cyclic compounds having three nitrogen atoms and 
derivatives thereof. 



Page 52 



Pf-2695/nec/us/mh^ 



10. Th\: method as claimed in claim 9, wherein one of said 
four-membered hetero-cyclic compounds comprises indazole. 

11. The method as claimed in claim 9, wherein a plurality of said 
five-membered \hetero-cyclic compound comprise benzotriazole, 
o-tolyltriazole, ra-tolyltriazole, p-tolyltriazole, carboxybenzotriazole, 
1 -hydroxybenzotri^zole, nitrobenzotriazole, and 
dihydroxypropylbenzotriazole . 

12. The method \s claimed in claim 1, wherein said anti-corrosive 
agent is contained in theVange of 1 ppm to 5%. 



13. The method as claimed in claim 1 5 wherein said anti-corrosive 

V 

agent comprises at least on^ v of aromatic compounds having benzene-rings 
and derivatives thereof. 




14. The method as claimed in claim 1, wherein said aromatic 

\ 

compounds having benzene-rings comprise gallic acids and tannic acids. 

\ 

15. The method as claimed i|i claim 14 5 wherein at least one of gallic 
acids and tannic acids is contained ita the range of 0.01% to 5%. 



v 



16. The method as claimed in olaim 1, wherein said copper-diffusion 
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stopper insulating film comprises an Si3N4 film. 



10 



17. The method as claimed in claim 1, wherein said copper-diffusion 

stopper insulating fmm comprises an SiON film. 



18. 



A method o 



a chemical mechanical polishing process for 
interconnection in at least a groove in said 



forming a semiconductor substrate having at least 
an interconnection made of a metal selected from the group consisting of 
copper, copper-based ir aterials, and copper alloys, said method comprising 
the steps of : 

carrying out 
forming said at least 
semiconductor substrate 

carrying out am anti-corrosion treatment by exposing a surface of 
said semiconductor substrate to a solution containing an anti -corrosive 
1 5 agent ; and I 

forming a copper-diffusion stopper insulating film over said 
surface of said semiconductor substrate. 



19. The method as claimed in claim 18, wherein said anti-corrosion 

20 treatment is carried out in a cleaning process after a chemical mechanical 
polishing process i\ carried out to said surface of said semiconductor 
substrate. 
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treatment is caVried out subsequent to a cleaning process for removing 
metal contanj-matois from said surface of said substrate with a cleaning 
solution. 

21. The rWthod as claimed in claim 20, wherein said cleaning 
solution comprises\ carboxylic acid based cleaning solution. 

22. The meViod as claimed in claim 18, wherein said anti-corrosion 
treatment isjaa$ried*out at the same time as a cleaning process for removing 
metal conta^aiflfationsVfrom said surface of said substrate with use of a 
cleaning solution which^s added with said anti-corrosive agent. 

23. The n^tV)d as claimed in claim 22, wherein said cleaning 
solution comprises atearboxylic acid based cleaning solution. 

24. The method as claimed in claim 22, wherein said anti-corrosive 
agent comprises at least one of hetero-cyclic compounds and derivatives 
thereof. 



25. The method as fclaimed in claim 24, wherein said anti-corrosive 

agent comprises at least one selected from the groups consisting of 
four-membered hetero-cycli'c compounds having two nitrogen atoms, 
five-membered hetero-cyclicl compounds having three nitrogen atoms, 
six-membered hetero-cyclic compounds having three nitrogen atoms and 



:cjmi 
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derivatives tmereof. 

26. TheVmethod as claimed in claim 25, wherein one of said 
four-membered Retero-cyclic compounds comprises indazole. 

5 \ 

27. The method as claimed in claim 25 , wherein a plurality of said 
five-membered hetero-cyclic compound comprise benzotriazole, 
o-tolyltriazole, m-tofyltriazole, p-tolyltriazole, carboxybenzotriazole, 
1 -hydroxybenzotriazole\ nitrobenzotriazole, and 

1 0 dihydroxypropylbenzotriazole. 



\ 



28. The method as claimed in claim 18, wherein said anti-corrosive 

agent is contained in the range of 1 ppm to 5%. 



15 29. The method as claimed in claim 18, wherein said anti-corrosive 

agent comprises at least one of aromatic compounds having benzene-rings 
and derivatives thereof. 




30. The method as claimed ii^ claim 18, wherein said aromatic 

20 compounds having benzene-rings comprise gallic acids and tannic acids. 



3 1 . The method as claimed in claim 30, wherein at least one of gallic 

acids and tannic acids is contained in the flange of 0.01% to 5%. 
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32. The \ method as claimed in claim 18, wherein said 

copper-diffusion stopper insulating film comprises an Si3N4 film. 



33. The m 

5 copper-diffusion 




as claimed in claim 18, wherein said 
insulating film comprises an SiON film. 



34. An anti-corrosive film formed on a Surface of a semiconductor 

substrate, said surface of said semiconductor/substrate including at least 
any one of a copper region, a copper base/l region and a copper alloy 
region, 

wherein said anti-corrosive film /includes at least copper and an 
anti-corrosive agent. 



35. The anti-corrosive film as Claimed in claim 34, wherein said 

15 anti-corrosive film includes at least/ a compound of copper and said 
anti-corrosive agent. 



20 



36. The anti-corrosive film As claimed in claim 35, wherein said 
compound is a copper-benzotriazoie compound. 

37. The anti-corrosive film as claimed in claim 34, wherein said 
surface of said semiconductor substrate includes at least one of a copper 
interconnection, a copper based interconnection and a copper alloy 
interconnection which are formed in a damascene method. 
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38. The anti-corrosive film as claimed/ in claim 34, wherein said 
anti-corrosive agent comprises at least one ofpetero-cyclic compounds and 
derivatives thereof. 

5 

39. The anti-corrosive film as clapied in claim 38, wherein said 
anti-corrosive agent comprises at least/ one selected from the groups 
consisting of four-membered hetero-cyclic compounds having two nitrogen 
atoms, five-membered hetero-cyclic compounds having three nitrogen 

10 atoms, six-membered hetero-cyclic ^compounds having three nitrogen 
atoms and derivatives thereof 

40. The anti-corrosive film claimed in claim 39, wherein one of 
said four-membered hetero-cyclic pompounds comprises indazole. 

15 

41. The anti-corrosive ram as claimed in claim 39, wherein a 
plurality of said five-membered hetero-cyclic compound comprise 
benzotriazole, o-tolyltriazole, m-tolyltriazole, p-tolyltriazole, 
carboxybenzotriazole, 1 -hydroxybenzotriazole, nitrobenzotriazole, and 

2 0 dihy droxypropy lbenzotriazole . 



42. The anti-corrosive film as claimed in claim 34, wherein said 

anti-corrosive agent comprises at least one of aromatic compounds having 
benzene-rings and derivatives thereof 
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43. The anti-corrosive film as claimed vA claim 42, wherein said 

aromatic compounds having benzene-rings comprise gallic acids and tannic 
acids. 



10 



44. A semiconductor substrate having a surface which includes at 

least any one of a copper region, a copper j^ased region and a copper alloy 
region, 

wherein an anti-corrosive film /extends over said surface of said 
semiconductor substrate, and said anti-corrosive film contains at least 
copper and an anti-corrosive agent. 



45. The semiconductor subs^ap^as claimed in claim 44, wherein a 
copper-diffusion stopper insulating film further extends over said 

15 anti-corrosive film. 

46. The semiconductor substrate as claimed in claim 45, wherein 
said copper-diffusion stopper insulating film comprises an Si3N4 film. 

20 47. The semiconductor substrate as claimed in claim 45, wherein 

said copper-diffusion stopper insulating film comprises an SiON film. 



48. The semiconductor substrate as claimed in claim 44, wherein 

said anti-corrosive film includes at least a compound of copper and said 
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anti-corrosive agent. 



10 



15 



20 



49. The 
said compound is a 



semiconductor substrate as claimed in claim 48, wherein 
coftper-benzotriazole compound. 



50. The 
said surface of said 
copper interconnection 
interconnection which 



semiconductor substrate as claimed in claim 44, wherein 
semiconductor substrate includes at least one of a 
a copper based interconnection and a copper alloy 
ire formed in a damascene method. 



51. The 
said anti-corrosive a^g 
and derivatives thereof 



semiconductor substrate as claimed in claim 44, wherein 
'{Comprises at least one of hetero-cyclic compounds 



52. The semiconductor substrate as claimed in claim 51, wherein 

said anti-corrosive agent comprises at least one selected from the groups 

bered hetero-cyclic compounds having two nitrogen 
hetero-cyclic compounds having three nitrogen 
hetero-cyclic compounds having three nitrogen 
lereof. 



consisting of four-men 
atoms, five-memberec 
atoms, six-membered 
atoms and derivatives t 



53. The 
of said four-membered 



semiconductor substrate as claimed in claim 52, wherein one 
netero-cyclic compounds comprises indazole. 
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54. The semiconductor substrata as claimed in claim 52, wherein a 

plurality of said five-membered /hetero-cyclic compound comprise 
benzotriazole, o-tolyltriazole, / m-tolyltriazole, p-tolyltriazole, 
carboxybenzotriazole, 1 -hydroxyjfenzotriazole, nitrobenzotriazole, and 
dihydroxypropylbenzotriazole. 



10 



55. The semiconductorysubstrate as claimed in claim 44, wherein 
said anti-corrosive agent comprises at least one of aromatic compounds 
having benzene-rings and derivatives thereof. 

56. The semiconductor substrate as claimed in claim 55, wherein 
said aromatic compounds having benzene-rings comprise gallic acids and 
tannic acids. 
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